Abstract. An important incentive for scientists and researchers is the recognition and renown given to them in citations of their work. While citation rules are well developed for the use of papers published by others, very little rules are available for the citation of data made available by others. Increasingly, citation of the source of data is also requested in the context of socially relevant topics, such as climate change and its potential impacts. Providing means for data citation would be a strong incentive for data sharing. Georeferenced data are crucial for addressing many of the burning societal problems and to support related interdisciplinary research. The lack of a widely accepted method for giving credit to those who make their data freely available and for tracking the use of data throughout their life-cycle hampers data sharing. Furthermore, only clear and transparent data citation allows other scientists to obtain the identical data to replicate findings or for further research.
Introduction
An important incentive for scientists and researchers is the recognition and renown given to them in citations of their work. While citation rules are well developed for the use of papers published by others, very little rules are available for the citation of data made available by others. Increasingly, citation of the source of data is also requested in the context of socially relevant topics, such as climate change and its potential impacts. Providing means for data citation would be a strong incentive for data sharing. Geo-referenced data are crucial for addressing many of the burning societal problems and to support related interdisciplinary research. The lack of a widely accepted method for giving credit to those who make their data freely available and for tracking the use of data throughout their life-cycle hampers data sharing. Furthermore, only clear and transparent data citation allows other scientists to obtain the identical data to replicate findings or for further research.
The need for data citation rules is increasingly acknowledged and addressed by leading scientific organizations. A number of organizations and projects have started to address the concept of data citation (Tab. 1). Data repositories are also expanding, offering long term storage and access to archived data (e.g. PANGAEA, Dryad, Dataverse). Furthermore, dedicated data journals are appearing which aim to help researchers specifically publish data (e.g. Earth System Science Data). Several proposals for guidelines have emerged and a better understanding of the many issues at hand is evolving, but to date, no standard has been accepted. Data citation is far more complicated than citation of scientific publications as additional factors must be considered (i.e. versions, etc.) . However data citation can adopt many of the well established rules for scientific publications. Nonetheless, there is consensus that some of the issues will only emerge when initial data citation rules are implemented and put to a test. Elements of a data citation are described in Tab. 2.
GEOSS Data Citation Guidelines
The Global Earth Observation System of Systems (GEOSS) developed by the Group on Earth Observations (GEO) aims to provide comprehensible Earth observations (EOs) in support of decision making in a wide range of societal benefit areas.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 2 0 , which . permits unrestricted use, distributi and reproduction in any medium, provided the original work is properly cited. Fig. 1 . Overview of the structural components of the GEOSS Common Infrastructure. Implementation of a data citation standard and request will impact several components: the standard will be registered in the Standards and Interoperability Registry; a Best Practice in data citation will be developed and included in the Best Practices Wiki; a request for data citation will be included in the GEO Portal, and the Data Discovery and Access Broker will transmit information required for proper data citation.
(STC) of GEO with support of the EGIDA Project has developed draft data citation guidelines. This draft is based on guidelines developed by international groups. The draft guidelines are under constant improvement as new aspects are addressed.
A Testbed for Data Citation: GEOSS
The GEO Plenary supports a testbed implementation of the draft GEOSS Data Citation Guidelines. Currently, users of the GEO-Portal are not obliged or encouraged to cite data accessed through GEOSS -if at all, citation requirements come from the individual data providers. This naturally leads to an at-best nonstandard form of data citation or, in the worst case, no data citation at all. The testbed implementation will rectify this situation and help to identify issues not covered by the standard.
As part of the testbed, the guidelines will be registered in the Standards and Interoperability Registry, a best practice will be included in the Best Practices Wiki, and user guidance will be available on the GEOSS Web Portal. In a future version, access information to datasets will include a recommended reference. The process of implementing and iteratively improving the draft is led by the GEO Work Plan Task ID-03 under the Institutions and Development Board; coordinated with the GEO working groups in charge of developing the GEOSS Common Infrastructure (e.g., the Architecture Board, SIF, DSTF, GCI-CT; with other groups within GEO, such as the Data Sharing Task Force, who have initiated similar activities, and with organizations outside of GEO developing the internationally emerging specifications. Metadata for GEOSS data and products may have to be extended to support data citation.
Issues to be Addressed
ICSU CODATA provides a comprehensive overview of Develop a common basis and community of practice for recognizing and rewarding data work; I. Other Issues will arise … GEO will consider most of the above issues that are currently not taken into account by V1.0 of the GEOSS data citation standard in V2.0, currently being developed by the GEO Task ID-03.
Conclusion
It is expected that the availability of draft GEOSS data citation guidelines will increase the attractiveness of GEO and GEOSS for scientists by fostering acknowledgment of their contributions when others use them. The testbed implementation will provide valuable insight into issues that need to be addressed and this will be infused into the international discussion on data citation.
